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Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

PREFACE 

Overview 

This report documents the actual Fiscal Year FY 1996 expenditures for the operation and 
maintenance (O&M) of U.S. Army Corps of Engineers navigation projects. These costs were 
developed using the Corps Navigation Cost Recovery Database System (NCRDBS). The 
NCRDBS was established by the Headquarters, U.S. Army Corps of Engineers (HQUSACE) in 
1981 to help evaluate proposed navigation cost recovery legislation. The NCRDBS contains 
operation and maintenance expenditures dating from Fiscal Year FY 1977 for commercial 
navigation, other and joint purposes for all projects with navigation as an authorized purpose. 

The database is organized into three components: deep draft navigation projects subject to 
the Harbor Maintenance Tax (HMT); shallow draft harbor projects subject to the Inland 
Waterway Fuel Tax; and shallow draft projects not subject to the fuel tax. Navigation O&M 
costs for deep draft projects and shallow draft harbors not subject to the fuel tax are recovered 
from the Harbor Maintenance Trust Fund (HMTF). 

The NCRDBS is updated annually over a cycle of three increments: (1) "preliminary" 
O&M cost estimates for the next fiscal year based on the Corps initial budget submission to the 
Office of Management and Budget (OMB); (2) actual prior year expenditures, and (3) "final" 
estimated costs for the next fiscal year in connection with the release of the President's budget. 

As part of this annual cycle, the Corps Institute for Water Resources (IWR) coordinates 
the aggregation of prior year O&M expenditures with HQUSACE and all District and Division 
Construction-Operations offices at the beginning of each fiscal year. Estimates of future year 
O&M expenditures are initially developed based on the Corps budget request to OMB, and are 
finalized upon release of the President's budget request. 

IWR maintains, updates, analyzes and reports on the NCRDBS for HQUSACE, and 
actively uses it on a variety of navigation-related studies. The data is used annually by both 
OMB and Congress in the preparation of the Corps budget, and is also used by the Civil Works 
Policy Division and U.S. Customs Service to implement and administer the Harbor Maintenance 
Tax established by Water Resources Development Act (WRDA) of 1986.   The U.S. Department 
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of Agriculture has used the inland waterway portion of the NCRDBS in several Congressionally 
mandated studies of government support to agriculture. 

The NCRDBS has also been employed by the Corps in several of its national studies that 
examined navigation O&M. These include work on the potential recovery of inland waterway 
O&M costs,Jhe National Dredging Needs Study of Ports and Harbors, and the recently 
completed Dredged Material Disposal Policy study. Currently, the O&M costs are being used by 
the Operations, Construction and Readiness Division's Cost Reduction Task Force in the 
development of performance-based discriminators for the evaluation of Corps navigation projects. 
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EXECUTIVE SUMMARY 

FY 1996 Results 

In FY 1996 total navigation O&M expenditures for waterways and harbors reached a 
record $1,012 million, of which $536 million or 53 percent was for harbors and $476 million 
or 47 percent was for waterways and (Table 1). The FY 1996 total represented a. four percent 
increase over FY 1995 and a one percent increase from FY 1994 in actual dollars. However, this 
net increase in actual spending can be traced to the growth in O&M expenditures for deep and 
shallow draft (non-fuel tax) harbors, which mask a retreat from the record totals of inland 
waterways O&M posted in FY 1994-1995. Waterways O&M costs declined by $11 million in FY 
1996 compared to the average for the two previous years, but were still well above the $441 
million average for FY 1991-1995. (see Section 2.2 for additional detail). 

The four percent increase in FY 1996's total navigation O&M expenditures compared to 
FY 1995 stems from a ten percent increase in deep draft navigation costs and 17.7 percent 
increase in shallow draft harbor expenditures, while O&M spending on the inland waterways fell 
by almost three percent. The deep draft navigation O&M actuals for FY 1996 ($461.7 million) 
represents the highest amount recorded for this category, while the $74.4 million for shallow 
draft harbors stands third to the spending totals of FY 1994 ($82.9 million) and FY 1988 ($77.3 
million). 

FY 1996 actual total navigation costs were about $27 million below the estimate in the 
President's budget of $1,039 million as all three project types shared in the cost savings. (Table 
1). Waterways were below estimate by $16 million, deep draft harbors by $2 million, and shallow 
draft harbors by approximately $9 million. 

Total navigation O&M expenditures (in actual dollars) have steadily grown over the last 
twenty years, with the FY 1996 costs representing a 134 percent increase or $579 million over the 
FY 1977 total (Figure 1). This overall gain is the result of deep draft navigation O&M costs 
increasing by 115 percent, shallow draft harbor expenditures growing by 140 percent, and inland 
waterway O&M spending increasing by 154 percent since FY 1977. (Section 2.2.1). 

Within this overall growth there has also been a gradual shift of the relative spending 
share from deep draft harbors to inland waterways (Figure 1). Navigation O&M outlays for deep 
draft harbors exceeded those for inland waterways O&M for every year between 1977 and 
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Figure 1 
Corps of Engineers Navigation O&M Expenditures 

(Actual $'s) - Historical 
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Figure 2 
Corps of Engineers Navigation O&M Expenditures 

(Constant 1996 $'s) - Historical 
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1985. However, beginning in 1986, O&M costs on the inland waterways have exceeded spending 
for deep draft harbor projects for all but one year (1993). 

The higher costs of waterways for the last ten years and their greater relative share of 
navigation O&M expenditures can be partially attributed to major rehabilitation, major 
maintenance, and new waterway projects. A comparison of costs for specific waterways in 1983 
and 1989 shows there were six waterways with increases of greater than $10 million and five with 
increases of $3 to $8 million. For the Upper Mississippi, Ohio, and Illinois major rehabilitation 
comprised one-half or more of the cost increase. Starting in FY 1993 new major rehabilitation 
projects were funded under the Construction General appropriation, and the overall cost of 
continuing major rehabilitation funded under O&M began to decline as projects were completed. 

The completion of new waterway projects has contributed to the growth of inland 
navigation O&M costs. In FY 1989 navigation O&M costs for the Tennessee - Tombigbee 
Waterway cost $13.7 million more than in FY 1983 and costs for the Red River Waterway had 
increased by $3.1 million over the same period.  By FY 1996 the navigation O&M costs for the 
two new projects totaled almost $23 million. 

Major maintenance costs on the waterways, which began to rise substantially after 1985, 
especially on the Upper Mississippi and Illinois, are a reflection of aging facilities. By the year 
2000 about 40 percent of inland waterway lock chambers will have exceeded their 50 year design 
lives, including many heavily used locks on the Upper Mississippi and Illinois Rivers. Major 
maintenance costs are expected to reach a fifteen year total of about $350 million by the year 
2000. 

When total navigation O&M expenditures over the period of analysis are examined in 
constant (1996) dollars, quite a different picture emerges (Figure 2). In constant dollars total 
average annual navigation O&M costs for the last ten years (FY 1987-1996) are only three percent 
higher than the first ten years; the FY 1996 navigation O&M total of $1,012 million is only four 
percent above the average annual spending of $974 million of the FY 1977-1996 period. 

In 1996 dollars, overall navigation O&M spending has exceeded the $1 billion level eight 
times over the twenty year period of record. Five of those years occurred between FY 1984 and 
FY 1989, with the highest total being $1,108 million in 1984.   In fact, in real terms, the FY 1996 
navigation O&M total is approximately equal to the FY 1977 amount of $1,033 million, with the 
major difference being the shift in relative spending from deep draft O&M to O&M for inland 
waterways, as discussed above. (Section 2.2.2). 

In FY 1996 the navigation O&M costs subject to recovery from the HMTF reached a 
record $536 million, up by 11 percent from FY 1995. This increase continues the general trend of 
growth reflected over the last ten years, with the yearly average recoverable costs for the period FY 
1991-1995 ($475.7 million) representing a 22 percent increase over the $388.4 million average 
during the previous five years (FY 1986-1990). This growth has been totally within the deep draft 
navigation category: O&M expenditures for deep draft harbors for the period FY 1991-1995 
averaged $408.6 million, up 27 percent from the $321.4 yearly average during FY 1986-1990. In 
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contrast, the average annual shallow draft O&M expenditures has remained at approximately $67 
million over the last ten years. (Section 2.2.3) 

Expenditures in FY 1996 for the ten highest cost projects accounted for a 35 percent share 
of deep draft projects and 26 percent of shallow draft projects (Sections 2.3 and 2.4). Over the 
past six years the relative share of costs for the ten most expensive deep draft harbors and 
waterways has declined about seven percentage points. Deep and shallow draft projects in ten 
states represented about 70 percent of the harbor costs. (Section 2.5). 

FY 1996 expenditures for the ten-highest cost waterways were almost $352 million or 
almost three-fourths of the total for all fuel-taxed waterways (Section 2.6). The most expensive 
was the Upper Mississippi at $89 million, followed by the Ohio River, Lower Mississippi River, 
and the Gulf Intracoastal (GIWW), costing $57 to 36 million. There has been a steady decline 
from 81 to 74 percent in the share of total waterway O&M costs for the ten highest cost waterways 
over the FY 1991-96 period, in part due to the relative stability in costs for many of these 
waterways (Section 2.6). 

Navigation project performance measures were generated based on each projects annual 
average O&M for the period FY 1977-94 and recent waterborne traffic activity (FY 1992-94). The 
overall deep draft and shallow draft project portfolios averaged about 16.5 cents and 46.5 cents per 
ton, respectively, in terms of annual O&M costs per ton of waterborne commerce per project. As a 
group, the deep draft projects averaged approximately $405.5 million in O&M costs per year, with 
almost eighty projects averaging more than $1 million O&M per year. The shallow draft group 
tends to possess lower O&M and traffic levels and also less frequent O&M. The shallow draft the 
group averaged $57.4 million in average annual O&M, or about $140,000 per project (Section 2.7). 

Performance on the inland waterways system is not directly comparable to ports and 
harbors because O&M costs are aggregated by waterway segment and traffic data is measured in 
ton-miles as a more meaningful utilization measure. The overall cost per ton-mile for the inland 
waterway segments is 0.16 cents, with the highest cost waterways having very low to moderate 
O&M costs per ton-mile (Section 2.7). 

Organization of Report 

The remainder of this report is organized into two chapters consisting of text and summary 
tables followed by a series of tabs which include the NCRDBS tables of navigation O&M 
expenditures for FY 1996. Chapter I consists of background material on the NCRDBS, including a 
brief history and description of the database, its intended purpose, how the various O&M cost 
reports are organized, what O&M costs are captured by the system, and how these O&M costs are 
allocated to navigation. 

Chapter II presents a discussion and overview of the results for 1996, focusing on the 
"actual" expenditures for navigation O&M. Previous NCRDBS results dating from 1977 are also 
presented. The 1996 NCRDBS tables are included in Appendices A-H while Appendices I-J 
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Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

CHAPTER I - INTRODUCTION 

1.1 Background 

The Navigation Cost Recovery Database System (NCRDBS) was developed by the 
Headquarters, U.S. Army Corps of Engineers (HQUSACE) Civil Works Office of Policy for the 
purpose of analyzing proposed navigation cost recovery legislation. The data base was initially 
established early in 1981 in conjunction with legislation proposed in Administration supported 
bills: S. 809 and H.R. 2959 for deep-draft projects and S. 810 and H.R. 2962 for shallow draft 
projects. These bills defined the scope of cost recovery to focus on projects which are for 
commercial navigation purposes. 

The NCRDBS currently contains operation and maintenance expenditures dating from 
Fiscal Year (FY) 1977 for all Corps projects with commercial navigation as an authorized purpose. 
The database is updated annually on a fiscal year basis over a cycle of three increments: 

(a) "Preliminary" O&M cost estimates are developed for the next budget year based on 
the Corps initial submission to the Office of Management and Budget (OMB); 

(b) "Actual" O&M expenditures are compiled for the prior fiscal year; and, 

(c) "Final" O&M estimated costs are documented for the next fiscal year in connection 
with the annual release of the President's budget request (these estimates replace the 
preliminary O&M estimates described above). 

As an example of this annual cycle, the latest update began with FvVR's development of the 
"preliminary" FY 1998 estimates in the fall of 1996. This estimate was based on the Corps initial 
submission of its FY 1998 budget request to OMB.   Next, in the first quarter of FY 1997, when 
the "actual" O&M expenditures for FY 1996 were available, IWR completed the FY 1996 O&M 
"actual" report (these are the expenditures documented herein). Finally, upon release of the 
President's FY 1998 budget, the "final" estimated O&M costs for FY 1998 will be compiled to 
replace the "preliminary" estimates within the NCRDBS. 

Ultimately, the final estimated and actual O&M expenditures for a given fiscal year are 
documented together in NCRDBS reports for that year. Thus, this report contains tables displaying 
the final estimates based on the FY 1996 President's budget(Appendices F, G, and H) along with 
the actual navigation O&M expenditures for FY 1996 (Appendices A-E). 



sa 

1.2 Sources of Funds 

All Corps O&M expenditures are authorized and appropriated by Congressional action. 
The three categories of appropriations of interest to the NCRDBS are as follows (prefixed by the 
Corps funding citations): 

o 96x3123 Operations and Maintenance, General 

o 96x3112 Flood Control, Mississippi River and Tributaries 

o 96x5125 Maintenance and Operation of Dams & Other Improvements of Navigable 
Waters 

Most NCRDBS costs (approximately 90 percent) are funded under the 96x3123 
appropriations category. This category funds navigation projects in coastal and Great Lakes 
waters and inland waterways. The NCRDBS routinely segregates the O&M expenditures into 
three components: 

o Deep draft projects subject to cost recovery from the Harbor Maintenance Trust Fund ; 

o Shallow draft projects subject to the inland waterway fuel tax; and, 

o Shallow draft projects not subject to the fuel tax. 

The traditional distinction between shallow and deep draft waterway and channel projects 
is fourteen feet. Projects which have a depth of fourteen feet or less are considered shallow draft; 
those greater than fourteen feet are considered deep draft. An exception to the depth definition is 
for a project with an authorized depth greater than fourteen feet, but only at the open water 
entrance channel for access to a channel of fourteen feet or less. Such a project is treated as a 
shallow draft project. 

1.3 Navigation Cost Recovery Database Reports 

The NCRDBS is a menu-driven, online query/update and report system.   It generates a 
series of three reports which correspond to the navigation project categories described in Section 
1.3 above. The O&M cost report for the deep draft category of projects is known as Table ID, 
while O&M costs for the shallow draft project categories are displayed in tables designated as 1 IS 
and 21S, for fuel tax and non-fuel tax projects, respectively. 

Both the ID table for deep draft projects and the 21S table for shallow draft projects not 
subject to the fuel tax are used for cost recovery purposes. These tables encompass those Corps 
projects whose maintenance costs are initially funded by Federal general revenues and 
reimbursed by the Harbor Maintenance Trust Fund (HMTF). The Harbor Maintenance Tax 
(HMT) was authorized under Sections 1401 and 1402 of the Water Resources Development Act 



(WRDA) of 1986, Public Law 99-662. This law imposed a fee on the value of commercial cargo 
loaded (export and domestic) or unloaded (imports) and the ticket price of passenger vessels at 
ports which have had federal expenditures for construction, operation or maintenance made on 
their behalf since 1977.   As amended, the law now recovers 100 percent of the O&M 
expenditures made by the Corps of Engineers at Federally maintained channels and harbors at 
maritime, Great Lakes and inland ports. 

In 1988 the Executive Branch determined that collection of the HMT would be 
administratively and economically prohibitive at the shallow draft ports and harbors (coastal and 
inland) subject to the tax because of the exemptions in the law, and the low levels of taxable cargo 
at these areas. Collection of the HMT is currently limited to deep draft ports having navigation 
expenditures since 1977. Therefore, the O&M expenditures for the shallow draft projects 
appearing on Table 2IS, although reimbursed by the Harbor Maintenance Trust Fund, are not 
directly recovered from collection of the tax at these shallow draft harbors at this time. 

Cargo shipped on waterways subject to the Inland Waterways Fuel Tax (Public Law 95- 
502) is not subject to the HMT. The Corps operation and maintenance expenditures for projects 
on the fuel tax system (Table 1 IS) are not paid from the HMTF; instead, these O&M expenditures 
are appropriated from Federal general revenues. Note that revenue generated from the Inland 
Waterways Fuel tax is used to pay for 50 percent of the capital (new construction and major 
rehabilitation) costs on the fuel tax system, and is not used to recover O&M expenditures on the 
system. 

Each of the three NCRDBS reports (i.e., Tables ID, US, and 21S) presents navigation 
project O&M costs organized by waterway segment (Appendices A-C). Exhibit 1 presents a map 
depicting the location of the 40 segments used by the Corps. Projects within each segment are 
listed numerically by assigned Corps of Engineers "Project Work Identification" (PWI) code 
(formerly known as the project CWIS number). In addition, the deep draft and non-fuel tax 
shallow draft projects (Tables ID and 21S, respectively) are also presented in an alternate format 
with projects organized alphabetically within each state (Appendices D and E and Chapter II - 
Analysis of FY 1996 Results). 

1.4 Costs Included in the Navigation Cost Recovery Database System 

The NCRDBS contains project total, navigation, other, and joint operation and 
maintenance expenditures on a yearly (fiscal year) basis for all Civil Works projects authorized 
solely or in part (i.e., multi-purpose projects) for navigation purposes.  Navigation expenditures 
are defined as those navigation O&M costs incurred by the Corps of Engineers on water 
resources projects which have navigation as an authorized purpose. Projects authorized for 
navigation may include recreational boating, fishing, harbors of refuge, and for some inland 
waterway projects, multi-purpose flood control, water supply and/or hydro-power. Non- 
navigation costs attributed to these purposes are not recovered for the HTMF. 



The accounts specified within the NCRDBS are for navigation, other (including 
recreation), and joint use costs. Historically, the bulk of the O&M cost data has been derived 
from the Corps wide financial database known as the Corps of Engineers Management 
Information System (COEMIS). The COEMIS system is accessed electronically by IWR to 
extract the navigation O&M cost accounts relevant to the NCRDBS. Note that the COEMIS 
system is being replaced by the new Corps of Engineers Financial Management System (CEFMS) 
as Corps offices are brought online to the new system. Additional cost data on approximately 90 
multiple purpose projects and navigation projects which include recreation is obtained from an 
annual survey of Corps' Division and District Construction-Operations offices. 

The NCRDBS consists of a series of electronic files (dBASE m tables) which include all 
Corps navigation projects for which O&M costs are expended within a given fiscal year. Separate 
files exist for each fiscal year from 1977 through 1996. The costs are displayed as the actual 
dollars spent that year for each project and as a total amount. IWR separately maintains the 
database in constant dollars (currently expressed as 1996 dollars), and also has calculated the 
average yearly O&M for each project over the entire 1977-1994 period (also in 1996 dollars). 

1.5 O&M Cost Allocation 

Most of the projects for which O&M costs appear in the NCRDBS are authorized as single 
purpose navigation projects. However, some of the projects with navigation expenditures are 
multiple purpose projects which include other authorized water resources functions in addition to 
navigation. Total O&M costs for a particular project may be divided into specific costs and joint 
costs: 

o Specific costs are those costs which are unique to a single purpose (i.e., costs associated 
with locks are specific to navigation, those costs attributed to powerhouse operation are specific to 
hydropower production, etc.). 

o Joint costs are those associated with more than one project purpose (i.e., costs for the 
operation of a dam spillway would be a joint cost for a multiple-purpose reservoir project). 

When all specific costs are added together and subtracted from total costs, the remainder is 
the joint cost. Reasonable and established cost allocation procedures are applied to allocate joint 
costs to specific project purposes. This allocation is especially important for multipurpose 
projects because, for example, water supply and hydroelectric power are vendible project outputs 
involving costs which are reimbursable to the Federal government. 

Different administrative procedures are used to allocate joint costs and to arrive at total 
navigation costs for four types of projects in the NCRDBS. The first type involves single purpose 
navigation projects for which costs attributable to commercial navigation are obtained simply by 
subtracting recreational specific costs from the total project costs. Costs that would be considered 
joint costs not directly attributable to navigation in multiple purpose projects are attributed 
entirely to navigation in single purpose navigation projects.   Over 90 percent of the total 



navigation O&M costs applies to single purpose projects, including about 80 percent of the 
shallow draft fuel tax project total. 

The second type of project is multiple purpose projects that have an established 
administrative cost allocation for reimbursable purposes. These projects have had their cost 
allocation determined administratively at the time of project completion. The principal technique 
used is the Separable Costs-Remaining Benefits (SCRB) Method and involves allocating both 
separable costs and remaining joint costs for each specific project purpose such as navigation, 
flood damage reduction, recreation hydropower, fish and wildlife, etc. At the end of each fiscal 
year all Corps districts are surveyed to identify the specific costs allocated to navigation and other 
purposes based on these allocation percentages. Ultimately, navigation costs include costs specific 
to navigation and those joint use costs allocated to navigation based on the latest official cost 
allocation formula.   Approximately six percent of the 1 IS projects fall into this category. 

Multiple purpose projects without administrative allocation are a third category 
representing only about one percent of total navigation costs. Under the current O&M Feature 
Cost Code (FCC) definition, certain FCCs are attributed specifically to navigation in the 
NCRDBS tables (i.e., for the Table 1 IS cost data, four FCCs - 601.1 Operation of Locks; 622 
Lock Maintenance; 626 Breakwater, Jetty and Seawall Maintenance; and, 633 Channel and Canal 
Maintenance are designated as navigation cost accounts). There are eight FCCs attributed 
specifically for other project purposes (e.g., 604 Operation of Power Plants, 605 Natural 
Resources Management, and 629 Maintenance of Recreation Facilities, etc.). Joint costs are 
computed as the total O&M costs minus the costs for the navigation and other accounts. Ten 
percent of joint costs is added to the sum of the costs for the four navigation FCCs to arrive at the 
total costs attributable to navigation. The ten percent is merely an "engineering estimate" to 
recognize the contribution the joint cost makes toward navigation. 

The fourth type of project, the Mississippi River and Tributaries (MR&T) component of 
the inland waterway system, is also without an administrative allocation. It is treated like type 
three above, except that 33 percent of joint costs is allocated to navigation. MR&T projects 
account for nearly 13 percent of the 1 IS navigation O&M costs. The Mississippi River and 
Tributaries project provides for flood protection of the alluvial valley of the Mississippi River and 
its tributaries between Cape Girardeau, Missouri, above the junction with the Ohio River and the 
Head of Passes, Louisiana. It also provides for a shallow draft navigation channel from Cairo, 
Illinois, at the junction with the Ohio River to Baton Rouge. 

Note that a new O&M cost breakdown (now designated as Work Category Codes (WCCs) 
based on Corps of Engineers business functions is expected to simplify and increase the 
consistency of the above allocation procedures. The new WCCs are planned for use in the 
execution of the FY 1998 budget and in the formulation of all budgets thereafter. The cost 
allocation approach for navigation O&M cost recovery described above will generally be followed 
under the new procedure. 



Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

CHAPTER II - ANALYSIS OF FY 1996 RESULTS 

2.1 Introduction 

This chapter consists of a summary and analysis of the Corps actual FY 1996 navigation 
O&M expenditures.   The FY 1996 results are presented as O&M expenditure totals by navigation 
category (deep draft, shallow draft, and inland waterways), and are compared with the average 
navigation O&M spending over the previous five years and displayed against the President's 
Budget estimate for FY 1996 (Table II-1). 

FY 1996 navigation costs are also discussed within the context of the NCRDBS historical 
record dating back to FY 1977. The historical record is presented in both actual and constant 
(1996) dollars, resulting in quite different trends, as would be expected. These trends are 
displayed in both tabular and graphical forms (Tables H-2 and H-3, and Figures II-1 and II-2). FY 
1996 cost recovery data and historical trends are presented for deep and shallow draft (non-fuel 
tax) harbors whose O&M is subject to recovery from the HMTF. Included in this analysis is data 
on the number of harbor projects maintained each year, and the average O&M cost/harbor project 
for FY 1977-1996 (Table H-4). 

Finally, actual O&M expenditures for FY 1991-1996 are presented for the ten highest cost 
projects (or waterways) within each navigation category, and the ten states with the highest FY 
1991-1996 O&M cost recovery amounts (Tables II-5 thru II-8). 

The following paragraphs summarize the FY 1996 results. For more specific information 
on individual projects, refer to the FY 1996 O&M cost reports for the ID, 21S and 1 IS navigation 
categories included within Appendices A-H. 

2.2 Summary of FY 1996 Navigation O&M Expenditures 

In FY 1996 total navigation O&M expenditures for waterways and harbors reached a 
record $1,012 million, of which $536 million or 53 percent was for harbors and $476 million or 
47 percent was for waterways and (Table II-l and Appendices A-C). The FY 1996 total 
represented a four percent increase over FY 1995 and a one percent increase from FY 1994 in 
actual dollars. However, this net increase in actual spending can be traced to the growth in O&M 
expenditures for deep and shallow draft (non-fuel tax) harbors, which mask a retreat from the 
record totals of inland waterways O&M posted in FY 1994-1995. Waterway costs declined by $11 
million in FY 1996 compared to the average for the two previous years, but were well above the 
$411 million average for FY 1991-1993, or the $441 million average for FY 1991-1995 
(Table II-l). 
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The four percent increase in FY 1996's total navigation O&M expenditures compared to 
FY 1995 is due to a ten percent increase in deep draft navigation costs and a 17.7 percent increase 
in shallow draft harbor expenditures. At the same time navigation O&M spending on the inland 
waterways fell by almost three percent. The deep draft navigation O&M actuals for FY 1996 
($461.7 million) represents the highest amount recorded for this category, while the $74.4 million 
expended on O&M for shallow draft harbors stands third to the spending totals of FY 1994 ($82 9 
million) and FY 1988 ($77.3 million). 

Total navigation O&M expenditures averaged 14 percent higher for the FY 1994-1996 
years compared with the FY 1991-1993 years. This increase reflects a boost in costs for the 
waterways in FY 1994 and 1995 after the Great Flood of 1993, in combination with increases of 
$21 million for both deep and shallow draft harbors in FY 1994, and a $25 million jump in deep 
draft costs in FY 1996. 

Consequently, total navigation O&M costs (actual dollars) topped $1 billion for the first 
time in FY 1994, and again surpassed the billion dollar level in FY 1996 for a new record. After 
FY 1991 and 1992, when costs averaged $386 million, deep draft projects costs have risen from 
$416 to $462 million. Shallow draft project costs have varied considerably from $60 to $83 
million. 

FY 1996 actual total navigation costs were about $27 million below the estimate in the 
President's Budget Request of $1,039 million as all three project categories shared in the cost 
savings. Waterways were below estimate by $16 million, deep draft harbors by $2 million, and 
shallow draft harbors by over $9 million. See paragraphs 2.3,2.4 and 2.6 below for additional 
discussions of these cost savings. Appendices F-H include the ID, 2IS and 1 IS project listings 
for the FY 1996 President's Budget estimate. 

2.2.1 Historical Trends 

Table E-2 and Figure II-1 present the Corps actual navigation O&M expenditures for the 
complete twenty year record of the NCRDBS (FY 1977-1996). In actual dollars overall 
navigation O&M expenditures have steadily grown since FY 1977 (up by 134 percent), with deep 
draft costs increasing by 115 percent, shallow draft harbor expenditures growing by 140 percent, 
and inland waterways O&M spending up by 154 percent. Within this overall growth there has 
been a gradual shift of the relative spending share from deep draft harbors to inland waterways. 
Navigation O&M outlays for deep draft harbors exceeded those for inland waterways O&M for 
every year between 1977 and 1985. However, since 1985, O&M spending on the inland 
waterways has exceeded that for deep draft harbor projects for all but one year (1993). 

This shift has resulted in the share of navigation O&M spending on deep draft harbors 
declining relative to overall navigation O&M during the period of analysis. O&M spending on 
deep draft harbors was near or above 50 percent of the navigation total from FY 1977 through 
1985, but has since declined to shares generally about 45 percent, but as low as 39 percent. In fact, 
the average deep draft O&M cost for the ten year period FY 1977-1986 is $315 million, 
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Figure 11-1 
Corps of Engineers Navigation O&M Expenditures 

(Actual $'s) - Historical 
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Figure II-2 
Corps of Engineers Navigation O&M Expenditures 

(Constant 1996 $'s) - Historical 
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or 50 percent of the navigation total, while the relative share of the deep draft average annual 
amount over the last ten years ($378 million) has declined to 43 percent of the total. The deep 
draft navigation O&M share of 46 percent for FY 1996 is typical for the period 1991-1995 
(average of 45 percent of total navigation O&M). 

Inland waterways O&M expenditures for the FY 1977-1986 period averaged $266 
million or 42 percent of the navigation total, while the average for the last ten years ($433 
million for FY 1987-1996) has resulted in an increased share of 49 percent of the total. In FY 
1987 to 1990 waterways accounted for 51 or 52 percent of navigation O&M costs. During 
this period waterway costs hit a peak of $438 million in FY 1989, or over $140 higher than the 
$296 million just six years earlier in 1983. 

The higher costs of waterways for the last ten years and their greater relative share of 
navigation O&M expenditures can be partially attributed to major rehabilitation, major 
maintenance, and new waterway projects A comparison of costs for specific waterways in 
1983 and 1989 shows there were six waterways with increases of greater than $10 million and 
five with increases of $3 to $8 million. For the Upper Mississippi, Ohio, and Illinois major 
rehabilitation comprised one-half or more of the cost increase. Starting in FY 1993 new major 
rehabilitation projects were funded under the Construction General appropriation, and the 
overall cost of continuing major rehabilitation funded under O&M began to decline as 
projects were completed. 

The completion of new waterway projects has contributed to the growth of inland 
navigation O&M costs. In FY 1989 navigation O&M costs for the Tennessee - Tombigbee 
Waterway cost $13.7 million more than in 1983 and costs for the Red River Waterway had 
increased by $3.1 million over the same period.   By FY 1996 the navigation O&M costs for 
the two new projects totaled almost $23 million. 

Major maintenance costs on the waterways, which began to rise substantially after 1985, 
especially on the Upper Mississippi and Illinois, are a reflection of aging facilities. By the year 
2000 about 40 percent of inland waterway lock chambers will have exceeded their 50 year 
design lives, including many heavily used locks on the Upper Mississippi and Illinois Rivers. 
Major maintenance costs are expected to reach a fifteen year total of about $500 million by the 
year 2000. 

Major maintenance in FY 1996 was defined as a non-repetitive item of maintenance or 
aggregate items of related work in which the total estimated cost exceeded $3 million. The 
work would make the project feature effective for its desired purpose and would not qualify as 
major rehabilitation. 

Shallow draft harbor navigation O&M costs have generally remained constant around 
7-8% through the overall twenty year period, while inland waterway O&M attributed to 
navigation rose from shares around 40 percent (1977-1985) to expenditure totals approaching 
or exceeding 50 percent (Table II-2). 
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2.2.2 Navigation O&M Costs: Real Spending 

When O&M expenditures over the period of analysis are examined in constant (1996) 
dollars, quite a different picture emerges. As can be seen from Table II-3, the FY 1996 overall 
total of $1,012 million was only four percent above the average navigation O&M spending 
throughout the FY 1977-1996 period and, in fact, has been exceeded by spending in six other 
fiscal years. 

In 1996 dollars overall navigation O&M spending has averaged $974 million over the 
period of record, during which the $1 billion spending level has been exceeded eight times. The 
highest annual constant dollar expenditure total was $ 1.108 billion in 1984.   The spending trend 
over the last ten years has essentially been flat, with the annual averages for FY 1987-1996 and 
FY 1991-1996 both being $988 million. In real terms the FY 1996 total is approximately equal 
to the FY 1977 total ($1.033 billion), with the major difference being the shift in relative 
spending from deep draft O&M to O&M for inland waterways, as discussed in section 2.2.1 

2.2.3 Navigation Cost Recovery 

Navigation O&M expenditures for deep draft (ID Report) and shallow draft (2IS Report 
for non-fuel tax system) harbors are subject to recovery form the Harbor Maintenance Trust 
Fund. The FY 1996 ID and 21S Cost Recovery Tables are included in their entirety as 
Appendices A and B, respectively. Table II-4 presents an historical summary of these costs 
along with a count of the number of deep and shallow draft projects maintained each year FY 
1977-1996. The yearly average annual O&M cost per deep and shallow draft project is also 
tabulated in Table H-4 (in actual dollars) and displayed on Figures H-3 and H-4 (in actual and 
constant dollars, respectively). 

In FY 1996 the navigation O&M costs subject to recovery from the HMTF reached a 
record $536 million, up by 11 percent from FY 1995. This increase continues the general trend 
of growth reflected over the last ten years, with the yearly average recoverable costs for the 
period FY 1991-1995 ($475.7 million) representing a 22 percent increase over the $388.4 
million average during the previous five years (FY 1986-1990). This growth has been totally 
within the deep draft navigation category: O&M expenditures for deep draft harbors for the 
period FY 1991-1995 averages $408.6 million, up 27 percent from the $321.4 yearly average 
during FY 1986-1990. In contrast, the average annual shallow draft O&M expenditures has 
remained at approximately $67 million over the last ten years. 

In addition, the number of harbor projects maintained per year has also grown in recent 
years, particularly in FY 1995 and 1996. The FY 1996 total of 477 harbor projects maintained 
stands second to the record total of 535 projects for FY 1995 (Table H-4). This contrasts with 
the 385 average annual number of harbor projects maintained during the previous ten years. 
Over the twenty year period of record the growth in the number of projects being maintained has 
been primarily within the shallow draft navigation category. The average number of shallow 
draft projects maintained per year has risen by 30 percent when comparing the FY 1977-1986 
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period with the last ten years, as compared to an eight percent increase in average real costs per 
year. 

A net result of this trend is that the average annual cost (in actual dollars) per deep draft 
project has averaged approximately $2 million/project per year over the last decade, with the FY 
1995 and 1996 amounts representing a decline from the peak average of $2.35 million/project in 
1993, Table II-4. The 1995 and 1996 average annual costs per shallow draft project ($203 thousand 
and $296 thousand, respectively) sharply declined (by 32 percent and 10 percent, respectively) from 
the $331,700 average/harbor over the period FY 1985-1994. However, as shown in Figures H-3 and 
n-4, these trends in average annual cost per deep and shallow draft harbors are less evident when 
the costs are displayed in 1996 constant dollars.   In real terms the average cost/project for both deep 
draft and shallow draft projects peaked in FY 1986. 

2.3 Navigation O&M Expenditures for Deep Draft Harbors 

Expenditures for the ten highest cost deep draft harbors in FY 1996 amounted to $162.6 
million or about 35 percent of the total for all deep draft projects (Table II-5 and Appendix A). 
Their total was $8.2 million higher than estimated in the President's budget as the cost for eight 
projects exceeded their estimate. This increase was offset by the Mississippi River, Baton Rouge to 
the Gulf, project, which was $13.4 million below its estimated cost. Expenditures for the ten 
projects in FY 1996 exceeded their combined average annual cost for FY 1991-95 by $6.8 million. 

For the past six years expenditures on the ten highest cost deep draft projects have held 
steady while those for deep draft projects overall have risen. As a result, the most expensive 
projects' share of deep draft project costs declined from 43 to 35 percent. In three years (1992-1994) 
the cost of these top ten projects ranged from $157 to $164 million but recorded amounts of $170 
million in 1991 and then sharply dropped below $130 million in 1995, primarily due to the decline 
in O&M costs for the Mississippi River-Baton Rouge to Gulf project. 

The location and physical characteristics of the top ten projects contribute to their higher 
costs. Six are affected by both coastal currents and riverine sedimentation. The St. Marys River 
project is not on the coast and the Mississippi River-Gulf Outlet project is not riverain, but both 
have the added expense of lock operation and maintenance. Costs for the Intracoastal Waterway 
from the Delaware River to Chesapeake Bay for FY 1991-93 include the costs for the waterway's 
rehabilitation and St. Georges Bridge at the project. Although the Columbia and Lower Willamette 
Rivers project is not on the coast and has no locks, large volumes of sediment are deposited over its 
approximately 115 mile length, despite the presence of dams upriver to catch some of the sediment. 
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Figure M-3 
Navigation O&M Cost Per Project, Deep Draft Harbors, 

1977-1996 
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2.4 Navigation O&M Expenditures for Shallow Draft Harbors 

Navigation expenditures for the ten highest cost shallow draft harbors in FY 1996 
amounted to $19.0 million or about 26 percent of the total for all shallow draft harbor projects 
(see Table II-6 and Appendix B). Their total was $4.0 million less than estimated in the 
President's budget mainly because the Manteo Bay and New Jersey Intracoastal Waterway 
projects were $3.2 and $1.2 million, respectively, below their estimates. The FY 1996 total 
navigation expenditures for the top ten were only $0.3 million below their average for the 
previous five years as increases in costs for six projects offset the $2.2 million decrease for 
Manteo Bay. 

For the past six years expenditures on the ten highest cost shallow draft harbor projects 
have fluctuated in a small range between $18.5 and $20.4 million. Consequently, their share of all 
shallow draft harbor costs has dropped as costs for other projects rose. None of the projects 
showed a trend of rising or falling costs, although costs for the Trinity River were noticeably 
higher in FY 1993-95. Five projects displayed regular fluctuations in annual costs of less than $1 
million and another five projects varied by more than $1 million per year. For four projects, 
including Manteo Bay, costs jumped even more in one or two years. Costs for Manteo Bay, the 
most expensive shallow draft harbor, were $5.2 to $6.1 million in three years, but peaked at $8.2 
million in FY 1991 and plummeted to $2.1 and $3.3 million respectively in FY 1994 and 1996. 

While a project's location and physical characteristics play a role in its costs, only two 
(Freshwater Bayou and Rouge River Harbor at Gold Beach) obtain both coastal and riverine 
influences. Four others are affected by coastal currents and four by rivers. The added expense of 
lock and/or dam operations and maintenance is borne by three projects (Okeechobee Waterway, 
Fox River, and Freshwater Bayou). 

2.5 Navigation O&M Expenditures for Deep and Shallow Draft Harbors by State 

In ten states the navigation O&M expenditures for harbor projects in FY 1996 exceeded 
$20 million (see Table II- 7 and Appendices D and E). In Louisiana and Delaware the project 
costs were $84 and $55 million respectively. The costs in four states were $30 to $40 million and 
$20 to $30 million in four other states. The projects in the ten states cost a total of $386 million or 
72 percent of the $586 million total for all deep and shallow draft harbor projects. 

Geographically three states are on the Pacific Coast; three are on the Gulf Coast; Florida is 
on the Gulf and Atlantic Coasts; one is on the Atlantic Coast alone; New York is on the Atlantic 
Coast and Great Lakes; and Michigan is on the Great Lakes. 
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Deep draft projects in the top ten states cost almost $346 million in FY 1996 or 75 percent 
of all those projects. The Mississippi River, Baton Rouge to the Gulf, costing over $38 million, 
and three other projects costing $8 to $17 million helped boost Louisiana to first place in deep 
draft costs among the states. It was followed by Delaware, mainly due to the cost of the Delaware 
River from Philadelphia to the Sea, the Intracoastal Waterway form the Delaware River to 
Chesapeake Bay, and the St. Georges Bridge. The Delaware River project also borders 
Pennsylvania and New Jersey and the IWW also passes through Maryland. 

The ten states with the highest harbor costs claimed over $40 million or 55 percent of the 
$74 million total in FY 1996 shallow draft costs. New York headed the list with shallow draft 
projects costing over $10 million, followed by Florida with $9.5 million and Louisiana with $6.7 
million. In six other states O&M costs for shallow draft harbors were between $1 and $5 million. 

2.6 Navigation O&M Expenditures for Inland Waterways 

Expenditures in FY 1996 for the ten highest cost waterways were almost $352 million and 
almost three-fourths of the total for all fuel-taxed waterways (see Table IJ-8 and Appendix C). 
The most expensive was the Upper Mississippi at $89 million, followed by the Ohio, Lower 
Mississippi, and Gulf Intracoastal (GIWW), costing $57 to $36 million. The Arkansas, Atlantic 
Intracoastal (AIWW), and Illinois were next with $27 to $22 million while the Tennessee- 
Tombigbee, Black Warrior-Tombigbee (BWT), and Monongahela completed the top ten with 
costs of $ 16 to $ 14 million. 

Actual 1996 costs fell below the amounts estimated in the President's budget for eight 
waterways. Exceptions were the Upper Mississippi, which was 7.4 percent and $6.1 million 
higher than estimated, and the AIWW, which was 7.3 percent and $1.8 million higher. Although 
the 1996 costs for the ten highest cost waterways were about $11 million above the five year 
average for FY 1991-95 their 1996 costs were $15 and $17 million, respectively, below the 
amounts for FY 1994 and 1995. 

There has been a steady decline from 81 to 74 percent in share of total waterways costs for 
the ten highest cost waterways over the FY 1991-96 period. This has been due in part to the 
relative stability in costs for many of the high cost waterways. The annual costs for the 
Monongahela, BWT, and Tenn-Tom haven't deviated much from their averages. The Upper 
Mississippi and GIWW costs in FY 1996 returned to average levels after surges in FY 1994 and 
1995. On the Upper Mississippi the surge probably reflected increased maintenance costs caused 
by the Great Flood of 1993. The 43 percent jump in FY 1996 costs above the FY 1991-95 
average is probably an aberration for the AIWW. The Lower Mississippi has been volatile, with 
annual costs ranging from $49 to $70 million. 
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TABLE 11-7 

NAVIGATION O&M EXPENDITURES FOR THE TEN STATES 
WITH THE HIGHEST TOTAL PROJECT EXPENDITURES 

(NON-FUEL TAX PROJECTS) 
FY1996   ($1,000) 

State 
Deep 
Draft 

Shallow 
Draft TOTAL 

Louisiana 77,247.1 6,722.2 83,969.3 

Delaware 54,335.6 669.0 55,004.6 

Texas 39,243.8 1,464.7 40,708.5 

Oregon 36,877.0 3,129.3 40,006.3 

California 32,241.7 1,432.6 33,674.3 

New York 22,566.0 10,292.7 32,858.7 

Michigan 27,081.2 2,330.8 29,412.0 

Florida 19,179.3 9,540.0 28,719.4 

Alabama 20,383.8 1,106.6 21,490.4 

Washington 16,411.8 4,373.9 20,785.7 

SUBTOTAL: TEN HIGHEST 345.567.4 40,484.3 386.051.7 

TOTAL 461,722.0 74,264.0 536,166.6 

TEN HIGHEST SHARE OF TOTAL 75°o 55% 72% 

SOURCE: FY 1996 Navigation Cost Recovery Data Base System (NCRDBS) Report, 
USACE, Institute for Water Resources 
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Only three waterways showed clear, significant increases in O&M expenditures from FY 
1991-93 to FY 1994-96. This would be true even if the data were in constant rather than actual 
dollars. On the Illinois average costs rose 26 percent and $4.2 million from the beginning to the 
end of the period. The Ohio experienced the steepest increase of all, up 33 percent and $14 
million between FY 1991-93 and FY 1994-96. 

The four most expensive waterways are all over 600 miles long, but their number of lock 
sites, the chamber sizes, and age and condition of the facilities vary considerably within each 
segment. The Lower Mississippi has no locks, the GIWW has only 12 lock sites or approximately 
one site per 100 miles, the Ohio has 20 sites or two per 100 miles, and the Upper Mississippi has 
28 lock sites or about four per 100 miles. The Ohio River generally has more than one chamber at 
each lock site and its main chambers are generally 1200 feet long. In contrast, locks on the Upper 
Mississippi are mostly 600 feet long. Most Ohio River locks date from the 1950s and 1960s, but 
those on the Upper Mississippi date from the 1930s. 

While the annual O&M costs for the Upper Mississippi are about 1.8 times greater than 
those for the Ohio, the ratio of the cost per lock site is only 1.3 to 1.0. The somewhat higher cost 
per lock site may be explained by the age and condition as well as dredging costs. Dredging costs 
on the Ohio were only ten percent of the navigation O&M costs in FY 1996, but the NCRDBS 
does not have a comparable breakout for the Upper Mississippi. Waterway system navigation 
dredging costs accounted for 14.9 percent of total navigation O&M costs in FY 1992 according to 
a preliminary detailed cost analysis. Note that dredging on the Missouri and White Rivers was not 
charged to navigation. 

2.7 Navigation O&M Project Performance 

The above discussion of navigation operation and maintenance expenditures has focused 
solely on the costs themselves and not on any outcome oriented measures of performance based 
on project utilization or efficiency. Such measures involve relating project costs to benefits or, in 
the absence of benefit data, other project outputs that reflect use, such as tons or ton-miles of 
traffic, the value of the cargo traffic, vessel traffic, or lockage and lock hardware cycles. 

Navigation program and project performance measures have been fully addressed in 
several other reports completed recently or forthcoming later this year, including a major effort by 
the Corps Headquarters Directorate of Civil Works - Operations, Construction and Readiness 
Division on potential cost savings within the overall O&M program, and several other studies 
sponsored by the Civil Works Policy Analysis and Review Division (see references). 

However, for the purpose of ready reference, some general information on navigation 
project performance has been included herein. Appendices I, J and K each include alphabetical 
listings of Corps navigation projects that match O&M expenditures and waterborne commerce 
data at the project level or by waterway segment.   Appendix I includes data for 305 deep draft 
projects; Appendix J presents information on 733 shallow draft (not subject to inland waterway 
fuel tax) projects; and, Appendix K presents data on 28 inland waterway segments. 
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The O&M costs displayed in Appendices I, J and K were extracted from the Corps 
NCRDBS for the years (FY's) 1990-1994. Average annual O&M costs for port (deep draft) and 
harbor (shallow draft non-fuel taxed) projects were computed based on the eighteen year period 
FY 1977-1994. This average annual cost is presented in 1994 dollars, based on the use of the 
Dredging Cost Index developed by the Institute's Policy and Special Studies Division and based 
on IWR's Analysis of Dredging Quantities and Costs (FY 1963-1996). The average annual O&M 
costs for inland waterway segments was computed on the five year period FY 1990-1994. 

Waterborne commerce data is presented in units of tons for port projects (Appendix I) and 
shallow draft non-fuel taxed harbors (Appendix J) and in ton-miles for the fuel taxed inland 
waterways (Appendix K). The list of port and harbor projects has not been screened to identify 
entrance or connecting channel projects where no tonnages are reported by WCSC because 
commodities are not loaded or unloaded within these project boundaries. Nevertheless, such 
projects are essential to the viability of many of the Nation's ports and harbors. 

For ports and harbors the waterbonie commerce tonnages displayed within Appendices I 
and J are for the period FY 1992-1994 with the average annual tons computed for this three year 
time frame. The ton-mile data for the inland waterway segments (Appendix K) is based on a five 
year (FY 1990-1994) average. While this ton-mile data for waterway segments is considered 
uniformly representative, the data for some low tonnage port and harbor projects, particularly 
those which primarily service commercial fishing or serve as a home port for a fishing fleet, may 
be seriously understated since much commercial fishing activity is unreported.  Furthermore, the 
Corps only directly collects a very small amount of the national fishing data (most is collected by 
the National Marine Fisheries Service at the county level, and later proportionally disaggregated 
to the port or waterway level by WCSC) with the result that the scarce data that does exist is not 
considered uniformly reliable. Likewise, the tonnages for some subsistence ports which provide 
the only viable means of transporting cargo for populations in Alaska, Hawaii and the island 
territories may also be understated because of unreliable data for fishing activities. 

Some general system-wide observations about project performance can be made based on 
this data as long as the caveats discussed above are kept in mind. A summary of the results 
appears on the next page (see Appendices I-K for complete details for each project). As can be 
seen from the summary, about 83% of the deep draft projects reported traffic during 1992-1994, 
and about 85% had O&M costs, 1977-1994. The overall portfolio averages about 16.5 cents-per- 
ton. The median O&M cost-per-ton of 55 cents is based on only those projects that had both 
O&M costs and reported traffic (232 projects).   Even so, this median is indicative of a 
distribution of project costs-per-ton that includes a great number of projects above the average of 
16.5 cents. Within the deep draft inventory, the group of 79 highest cost projects (average annual 
O&M > $1 million) generally perform well with an average cost-per-ton only slightly above that 
for the overall category (19.9 versus 16.5 cents).   Most of these 79 projects have relatively high 
traffic levels and low or moderate O&M cost-per-ton ratios, with the LA/Long Beach project 
having the lowest ratio at 1.25 cents per ton.   Nevertheless, even some projects in this group do 
have relatively less reported traffic, resulting in very high cost-per-ton ratios. 
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Shallow Draft     Inland Waterway 
Harbor Projects       Segments 

733 28 
324 0 
409 28 

11 26 
$57,412,000 $423,114,000 
$     140,400 $   15,111,000 

52 416 

253 317 28 
16.5 cents/ 46.5 cents/ 0.16 cents/ 

ton ton ton-mile 
54.9 cents/ 90.5 cents/ 0.89 cents/ 

ton ton ton-mile 
19.9 cents/ 1.20 dollars/ 0.16 cents/ 

ton ton ton-mile 

Deep Draft 
Port Projects 

No.of Projects/Segments in Inventory 305 
No.with Zero Avg. Annual O&M (1977-94)       46 
No. with Avg. Annual O&M > Zero 259 
No. With Avg. Annual O&M > $1 Million 79 
Total Average Annual O&M $405,536,000 
Avg. Annual O&M per Project/Segment $    1,566,000 
No. Projects/Segments with Zero 

Tons Reported (1990-1994) 
No. Projects with Tons Reported 

(1990-1994) 
Avg. Annual Project/Segment O&M Cost 

per Ton (Project) or Ton-Mile (Segment) 
Median Annual Project/Segment O&M 

Cost per Ton or Ton-Mile 
O&M Cost per Ton or Ton-Mile for Projects 
with > $ 1 Million Avg. Annual O&M 

As an overall group the shallow draft harbors tend to possess both lower annual O&M and 
traffic levels. Only about 43% of the shallow draft projects reported traffic during 1992-1994, 
although O&M frequency (almost 45% of the projects have had no O&M 1977-1994) and the 
average annual O&M per project ($140,400) are much less than in the deep draft inventory. The 
overall shallow draft portfolio averaged 46.5 cents-per-ton, about 30 cents more than the deep 
draft category. With a median O&M cost- per-ton of 90.5 cents the performance distribution of 
the shallow draft group is also skewed by a significant number of high cost-per-ton projects. Only 
11 projects have average annual O&M costs exceeding $1 million, with nine of these expending 
between $1-2 million annually and the highest averaging $4.2 million per year. Unlike the deep 
draft portfolio, these highest cost projects generally have higher cost-per-ton ratios, with the group 
of 11 averaging about $1.20 per ton. Again, however, many of the Corps shallow draft projects 
undoubtably have substantial un-reported commercial fishing and recreation activity. 

Performance on the waterways system is not directly comparable to port and harbors 
because O&M costs are aggregated by waterway segment, and traffic data is measured in ton- 
miles as a more meaningful utilization indicator. The overall cost-per-ton-mile for the system is 
0.16 cents. The ten highest cost waterways have very low to moderate costs-per-ton-mile, and 
none are high cost per ton-mile, including the Lower and Middle Mississippi River, the Ohio 
River, and the GIWW segments . Although many of the remaining 18 waterways have relatively 
lower annual average O&M costs, their often relatively modest traffic levels result in only 
moderate to very high costs-per-ton-mile. 
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Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

APPENDIX B - Shallow Draft Navigation Projects Not 
Subject to the Inland Waterway Fuel Tax. 
Navigation Cost Recovery Analysis by Segment. 
O&M Expenditures for FY 1996 (Actual). 
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Expenditures for Harbors and Waterways 

Fiscal Year 1996 

APPENDIX D - Deep Draft Navigation Projects, 
Navigation Cost Recovery Analysis by State, 
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Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

APPENDIX F - Deep Draft Navigation Projects, Navigation 
Cost Recovery Analysis by Segment, 
O&M Expenditures for FY 1996 
(Estimated - President's Budget). 
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Navigation Operation and Maintenance: 
Expenditures for Harbors and Waterways 

Fiscal Year 1996 

APPENDIX H - Shallow Draft Navigation Projects 
Subject to the InlandWaterwav Fuel Tax, 
Analysis by Segment, O&M Expenditures for 
FY 1996 (Estimated - President's Budget). 
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Expenditures for Harbors and Waterways 

Fiscal Year 1996 

APPENDIX J Shallow Draft Navigation Projects 
Not Subject to the Inland Waterway Fuel Tax, 
Actual and Average O&M Expenditures, 
Waterborne Commerce and Average Annual 
Tonnages, and Annual O&M Costs per Ton of 
Commerce 
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APPENDIX K Shallow Draft Navigation Projects 
Subject to the Inland Waterway Fuel Tax, 

Analysis by Segment, O&M Expenditures, 
Average Ton-Miles per year, and Annual 
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